Che Canadian Entomologist 


LXVUI ORILLIA, FEBRUARY, 1936 No. 2 











THE EUROPEAN SPRUCE SAWFLY OUTBREAK IN 1935. 
BY R. E. BALCH,! 
Fredericton, N. B. 
Previous History 

Serious defoliation of spruce by a sawfly was discovered in the interior of 
the Gaspe pen:nsula, P.Q., in the autumn of 1930. The following year an aero- 
plane survey indicated that some 2,000 square miles of forest was heavily attacked. 
The species had not previously been recorded from America and was determined 
as Diprion polytomum Hartig, which has been known for over 100 years in 
parts of Europe but has caused little or no damage there. 

A brief account was given in 1933 of the development of the outbreak up 
to the end of that year.2 At that time some 4,000 square miles of spruce-balsam 
forest in the Gaspe had been heavily defoliated, the sawfly was known to be 
present and fairly numerous at a point in Kamouraska county about 100 miles 
west of the Gaspe, and it had been found in small numbers in many parts of New 
Brunswick. The number of trees which had actually been killed at that time by 
defoliation alone was negligible, although a very considerable part of the spruce 
had been killed by an outbreak of the eastern spruce barkbeetle (Dendroctonus 
piceaperda Hopk.), which occurred simultaneously over the same area but has 
now come to an end. 

Since then our studies have-been continued on the headwaters of the Casca- 
pedia, in the heart of the Gaspe infestation at elevations in the neighbourhood of 
2,000 teet. We have also carried out studies during the past two years at two 
other points: one in Kamouraska county, P.Q., where the most westerly point of 
heavy attack occurs at about 1,000 feet altitude, and another near Fredericton, 
N.B., where there is a light and comparatively recent infestation about 150 miles 
south of the Gaspe, at 100 to 200 feet above sea level. On the Cascapedia, the 
hiological studies and cruising have been carried out since 1932 by Mr. M. L. 
Prebble. Mr. L. J. Simpson has had charge of the general survey and inspection 
of limits in Quebec and has made most of the parasite liberations. The work 
at the Parke Reserve, where we have been assisted by the Quebec Forest Service, 
was commenced by Mr. W. A. Reeks, who is concentrating on parasite studies, 
and has been continued by Mr. R. A. Gobeil. Mr. C. E. Atwood has carried 
out a large part of the studies at Fredericton and valuable assistance has been 
rendered by Mr. C. C. Smith. 

The following is an outline of the present situation and references are made 
to some points of immediate interest in our biological studies during the past two 
years. A brief, illustrated account of the insect, its life history and habits, has 





(1) Entomologist-in-charge, Dominion Entomological Laboratory, Fredericton, N. B. 
(2) 64th Ann. Rept. Ent. Soc. of Ontario, 1933. 
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already been published.‘ 
Distribution 

The present known distribution of the sawfly covers the greater part of 
the Eastern Forest Region of Canada and the North Eastern Region of the United 
States. We have found it throughout the whole of New Brunswick, wherever 
we have looked for it, but only in Cumberland and Pictou counties in Nova 
Scotia. It has been taken at all points in Quebec south of the St. Lawrence river 
where spruce forest occurs. North of the river it occurs along the Saguenay 
river as far west as Lake St. John and has been found quite generally distributed 
between there and Montreal. West of Montreal it is not of such general occur- 
rence but it has been taken by Mr. H. S. Fleming arounnd L. Temiskaming, over 
600 miles west of the Gaspe. Dr. H. J. MacAloney, of the U. S. Bureau of 
Entomology and Plant Quarantine, reports its presence in all the New England 
states at almost all points where it has been looked for, as far south as Orange, 
Conn. It is present a few miles north of New York city and as far west as the 
western slopes of the Adirondacks. 

If this distribution originated from the Gaspe area, the sawfly must have 
considerable powers of dispersal. We have found that the adult flies rapidly 
and for considerable distances. Periodic collections of adults from the water in 
the centre of the St. John river show that they fly at least a mile and a half and 
probably a number of miles. Adults taken out of the water over a mile from 
the nearest spriice stands, as soon as they were dry took off in a more or less 
straight line, flying strongly with the wind. The tendency to fly, however, is 
greatest in calm, warm weather when the sun is shining. Under these conditions 
they will take to flight shortly after emergence. 

The present known distribution is not incompatible with the theory that 
the sawfly was introduced to this continent somewhere in the Gaspe region. If so, 
it has probably been there some fifty years or more. Further careful scouting 
may demonstrate that it is present in all our spruce forests, possibly even in the 
West. This would, of course, increase the probability that it is a native, but so 
far its behaviour and its freedom from native parasite attack suggest that it is an 
introduction, though one of fairly long standing. A good deal more study of both 
the European and Canadian forms is necessary before this question can be ans- 
wered with any confidence. 

Intensity of Infestation 

The heavily infested area in the Gaspe has continued to spread somewhat 
in all directions from the interior during the past two years. The area on which 
the spruce has lost the greater part of its foliage now approaches 6,000 square 
miles, as compared with about 4,000 in 1933. It extends, roughly, to the Mata- 
pedia valley on the west, to the St. Lawrence shore on the north, and to within 
ten to twenty miles of the Baie de Chaleur on the south. West of this a small area 
of a few square miles occurs in Kamouraska county. 

In the centre of the Gaspe area the cocoon population remains high, although 





(3) The European Spruce Sawfly. Special Circular, Entomological Branch, Ottawa. 
March, 1934. 
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it has been reduced in 1935 through the scarcity of foliage which has limited 
oviposition and caused starvation so that the new cocoons have not been suffi- 
cient to make up for those destroyed by shrews, mice, and squirrels. The mean 
number of sound cocoons in 50 quadrats of 4 square feet, on a black spruce slope 
which it was possible to examine this autumn, was 52 compared with 70 for the 
spring. The number of old cocoons from which flies had emerged was 51, in- 
dicating that the potential emergence is as great as the total of all past emergence, 
except for the fact that on the average only 20 per cent of the hibernating larvae 
in the Gaspe develop into flies each spring and throughout the year there is a 
considerable destruction of the remainder by predators. In the above counts, an 
average of 122 empty cocoons per sample was found in addition to those from 
which flies had emerged. From 97 of these the larvae had been extracted by 
small mammals, from 14 by insect predators, etc., and in 11 the insect had died 
from physiological and other causes. Conditions are somewhat different in the 
white spruce stands which were apparently attacked a few years earlier. While 
the population under white spruce has been heavier it has recently been more 
severely reduced by scarcity of foliage and the proportion of cocoons in which 
the larvae have died or been preyed upon is larger. Satisfactory figures, however, 
are not at present available owing to the short time between spinning up and the 
arrival of snow, and the difficulty of making many counts in the autumn. 


At the centre of the heavily infested area of a few square miles in Kamour- 
aska county the scarcity of foliage has not been so great. In 1934, about 98 per 
cent of the larvaé remained dormant, the feeding was light, and the trees re- 
covered much of their lost foliage. There was very little addition to the population 
and a considerable number of cocoons were destroyed by predators so that the 
number of sound cocoons was reduced by about 35 per cent. In 1935, however, 
the emergence was about 20 per cent, the infestation heavy and an increase in 
cocoon population took place, being most noticable beneath the black spruce. The 
following averages of counts on 50 quadrats of 4 square feet, taken in a 65-year 
stand of mixed white and black spruce, will give some idea of the conditions. 
The two plots are in the same stand and roughly comparable. Plot PX has only 
just been started but is used for comparison because further counts on PI will 
not be made until next spring and are not available for this year. 


White Spruce 


Plot Date Emerged Eaten by 
Mammals Insects 


PI May 12 29 10 
PI May 16 57 10 
PX Oct. 21 84 9 


Black Spruce 
PI May 7 
PI May ; 10 
PX Oct. 15 
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The greater increase under black spruce suggests that this less favoured 
species may ultimately be just as heavily attacked as the white. 

Near Fredericton, N.B., where the infestation was very light in 1933, and 
larvae were scarce a distinct increase took place in 1934. Adults which had fallen 
into the St. John river were easy to find and a number of larvae could be beaten 
from practically any tree. In 1935, adults were several times more numerous 
in the river but there was no measurable increase in our samples of the larvae 
on the trees and the number of cocoons decreased, as shown by the following 
means of 60 samples taken beneath the same trees in 1934 and 1935. 

Sound Emerged Eaten by Dead 


Mammals Insects 
Oct. 1934 1.6 1.6 0.4 0.3 0.1 


Oct. 1935 0.5 3.1 1.0 1.2 - 02 

Over a considerable area some fifteen miles north of Fredericton, however, 
it was evident from the amount of new frass that an increase in larval population 
took place in 1935 and the following averages for fifty samples indicate the 
heavier cocoon population and the larger proportion of “sound” to “emerged” 
cocoons. No figures are available here from previous years. 

Sound Emerged Eaten by Dead 
Mammals Insects 

1935. 6.9 4.4 0.2 0.6 0.2° 

It is too early to make a detailed analysis of our methods and results in 
sampling even if space permitted. Plots have been established in the above regions 
on which some 360 squares of 2x2 feet will be counted annually and the number 
will be increased as circumstances permit. For wider surveys a system of larval 
sampling by beating over a 7 x 9 ft. mat has been commenced. 


Results to date indicate that in the centre of the Gaspe area the larval pop- 
ulation on the trees during the past five years has fluctuated somewhat from 
year to year, largely as a result of fluctuations in the percentage of emergence of 
the adults. There have not however, been any very striking fluctuations and the 
sawfly seems to have increased slowly and more or less steadily over a number 
of years. The strong preference of the larvae in this region for the old foliage 
has enabled the trees to maintain their vigour and make up for the loss of foliage 
by new growth to a remarkable extent. In 1933, for instance, they held their 
own; but gradually the percentage of defoliation has increased until at present 
the white spruce is almost completely defoliated of both old and new growth 
and the black spruce is in nearly as serious a condition. During the past two 
years starvation has become an increasingly important factor of control of the 
larvae, but with the dying of many trees the remaining population in the ground 
Lecomes concentrated on a smaller number of trees. Meanwhile, a process of dif- 
fusion of adults is apparently taking place outwards from the centre of the area. 
On the north, a great many are flying into the Gulf. 


The Kamouraska outbreak is a small outlying concentration such as may be 
expected to develop at other points. It has been noticeable for some four years. 
Its particular location is apparently due in part to a fairly high proportion of 
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white spruce. As shown above, the population of feeding larvae has fluctuated 
rather violently owing to a remarkably low adult emergence in 1934. In 1935, a 
more normal emergence brought about heavy feeding over a few square miles and 
the cocoons have increased in numbers. 


Over the lightly infested areas, both in Quebec and New Brunswick, 
there has, in general, been an increase during the past two years although this has 
not been uniform. ‘The defoliation has not, however, become noticeable as yet 
outside of the Gaspe and Kamouraska areas. At some points in central New 


3runswick the larvae are becoming quite numerous and the effects of feeding are 
evident on close inspection. 


The Future of the Outbreak 


Our studies have not so far uncovered any sound basis for expecting any- 
thing but a continuation and extension of the outbreak. The sawfly appears to be 
well adapted to maintaining itself in destructive numbers throughout the range 
of our spruce forests. In the extreme climate of the Gaspe it confines itself to one 
generation which it manages to complete with a varying annual but not very 
serious loss of the later larvae from the early frosts and snow. The feeding stages 
can survive 16°F., although some mortality does result at temperatures several 
degrees higher. In Kamouraska county there is a small second generation 
which is partially successful. In central New Brunswick there are two successful 
generations, with a smaller loss of stragglers in the autumn than in the 
Gaspe. A few stray adults attempt a third generation, which is unsuccessful, but 
further south this may be possible. In this connection it may be noted that Dr. 
MacAloney reports that the larvae are more numerous in Connecticut than farth- 
er north. Dr. R. B. Frend of. the Connecticut Agricultural Experiment Station 
reports a few small Norway spruce stripped of foliage at Kent, Conn., and notice- 
able defoliation at Orange, Conn. The sawfly may well increase where it has two, 
and possibly three, generations more rapidly than in the Gaspe, but of course un- 
successful generations reduce the rate of increase. 


Temperatures below 0°F. kill a percentage of the hibernating larvae, which 
increases with the lowering of the temperature until it is 100 per cent at around 
-18°F. They are almost entirely protected in the forest, however, by snow. 
Only very occasionally are cocoons spun up in trees and these are invariably prey- 
ed upon by birds or squirrels, or killed by winter temperatures. Thus, if the 
sawfly is an introduction from Europe, where Dr. Kenneth Morris reports that 


the majority spin above ground, the adaptation to our low temperatures has been 
complete. 


It is equally able to withstand our highest temperatures. During the past 
summer, temperatures as high as 100°F. were recorded near Fredericton. Some 
mortality occurred in unusual situations on southern exposures but this was rare. 
The larvae generally lie beneath the twigs when the sun is too strong. On heavily 
defoliated trees they become more than usually restless in very hot weather and 
some indirect mortality results from their dropping to the ground, but this is not 
a very important cause of death. 
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Prolonged cold rains will kill newly hatched larvae but rain has not been 
found to affect the older stages beyond causing a cessation of feeding. 

Of the biotic factors of control, predators are of considerable importance. 
As the cocoons become more numerous they are fed on in increasing numbers by 
shrews, mice and squirrels. In this way these animals appear to act as a true 
factor of control, increasing their effectiveness with the increase of the insect, but 
we have not found them to be capable of destroying more than about half of the 
cocoons or rather less, and they are unlikely to improve much on this. The only 
insect predator likely to be of importance is Podisus serieventris Uhl., which has 
become rather numerous in New Brunswick in 1935. Birds take a great many of 
the larvae in the neighbourhood of cleared land but they are not numerous enough 
in the larger forested areas to be of importance. 

Attack by native parasites is negligible. Of the many thousands of larvae 
and cocoons collected, only eight are known to have been successfully parasitized. 
Of these, three were parasitized by the tachinid, Bessa selecta Mg., a species at- 
tacking the larch sawfly (Lygaenematus erichsoni Htg.) and possibly itself in- 
troduced from Europe. ‘This lack of parasites would seem to be the weak point 
in the complex of control factors in Canada and the present policy of introduc- 
ing European parasites, which is being energetically followed by the Entomological 
Branch in co-operation with the Farnham House Laboratory in England, is, amply 
justified. To be successful, it is not necessary to effect control at a very low level 
of population. Economic control will be achieved if the parasites can bring about 
a reduction of the sawfly numbers before they are numerous enough to kill trees. 
As the sawfly prefers the old foliage and does not damage the buds, the equivalent 
of a year’s growth can be destroyed annually for a good many years without ser- 
iously affecting the tree and, theoretically, complete defoliation is impossible at 
this rate of feeding. The majority of trees can recover as long as the new foliage 
remains. The effect on growth is, of course, not to be ignored but the chief nec- 
essity is to prevent the trees being killed. 


A further advantage the sawfly has in Canada is that it reproduces par- 
thenogenetically. Males are very rare. We take them occasionally in the forest 
and rear them from our pure lines. ‘They can come from unmated females, the 
rest of whose offspring are females. \Whether fertilization ever takes place, we 
do not yet know. Mating does not occur in cages but a pair was taken in copula- 
tion on someone’s hat and mating may take place in flight. The offspring in this 
case are being reared, and, judging from the size, will be all females. 


Another factor which decreases the probability of a sudden reduction in 
the outbreak is the habit of going into dormancy for one or more seasons. In the 
Gaspe the percentage of emergence seldom reaches 30 per cent and is generally 
1ot more than 20 per cent. Some larvae remain dormant in the cocoon only one 
winter, some two years, some as long as five years, before developing into adults. 
In Kamouraska county, as many as 98 per cent remained in diapause during 1934 
while some of our New Brunswick collections have shown over 80 per cent emer- 
gence. Some pure lines that we are rearing at a temperature of 70°F. and a rela- 
tive humidity of 80 have developed continuously for ten generations; others have 
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gone into diapause which can only be broken by cooling for a considerable length 
of time. The complex of factors involved is being carefully studied. Meanwhile, 
it is evident that this habit of diapause tends to check the rate of increase and ex- 
poses the larvae to attack by predators. At the same time, it is an insurance 
against sudden decimation in a season unfavourable to the feeding stages. It 
makes the insect slower but probably more certain in killing trees. 

As indicated above, this species has fluctuated somewhat in numbers an- 
nually, but in general has shown a tendency to increase over its whole range 
during the period it has been studied. It feeds on all the spruces, trees which are 
found throughout practically the whole of our forested area in Canada and 
are the predominating species in the Fast. Of these it shows a preference for 
white spruce (Picea glauca), which is very widely distributed. While it is true 
that some unsuspected factors may prevent serious damage outside of the Gaspe, 
the evidence at present available is in favour of a further increase in the area and 
intensity of infestation. 

Damage 

The effect of defoliation by the sawfly is somewhat different from that 
of defoliation by such an insect as the spruce budworm (Cacoccia fumiferana 
Clem.). The latter destroys the new foliage first and with it many of the buds 
and shoots. When numerous enough, it proceeds then to remove the older need- 
les; and if the tree is completely stripped, it dies. If only partially defoliated 
the tree may recover temporarily or permanently, according to the degree of in- 


jury and the résistance of the tree. Owing to the lack of individuals in dia- 
pause the complete stripping of a forest is usually followed by approximate ex- 
termination of the insect. 


The sawfly, on the other hand, has a strong preference for foliage which 
is from one to three or four years old. Although it will quite readily eat the cur- 
rent year’s growth after this has become fully grown and hardened, and in New 
srunswick the second generation shows only a moderate preference for the old 
needles, in the Gaspe the larvae eat very little of the new foliage until the rest 
has been destroyed and sometimes do a good deal of wandering before they take 
it. The result of such feeding is that the tree retains during the earlier stages 
of an outbreak the part of its foliage which is physiologically most important to 
it and replenishes its supply each year until the defoliation is severe enough to kill 
the tree. This, together with the reserve supply of dormant larvae in the 
ground, postpones the time when the outbreak is brought to an end by starvation. 

The effect of moderate defoliation of up to a half of the old foliage is 
quite slight. ‘There is some reduction in the annual “ring” growth but little re- 
duction in the length of the new shoots. The reduction in growth takes place in the 
Gaspe entirely in the year following the injury. As the loss of old foliage in- 
creases the reduction in growth becomes more severe and when most of the old 
foliage is destroyed, some trees will put on only incomplete and very narrow rings. 
Such trees are much weakened but will not necessarily die unless the attack con- 
tinues. Many are capable of recovery and, in general, it may be said that death 
is certain only when all the foliage is eaten. 
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Death, however, has been observed to result in some cases when more than 
half the new foliage remained. Such cases are most common among younger, more 
vigorous trees which have been subjected to rather sudden attack. The important 
point seems to be the suddenness and severity with which the balance between 
the foliage and the root system is upset. Large overmature trees in the Gaspe 
have shown a remarkable ability to withstand the slowly increasing defoliation 
to which they have been subjected for some eight years. 

The first sign of death is a browning in the region of the phloem. This 
may. appear first at the top or at the base of the stem, but will be found most often 
on the south side. It precedes the discolouration of the foliage by several weeks 
or even months. Most of the Gaspe trees have had a great many of the branches 
die in mid-crown before the top and stem finally succumbed. Trees so severely 
defoliated that they cannot recover will generally show no signs of death until 
the following year and some will put out a good growth of new foliage for one or 
even more years before they finally die. 


Up to the present the severe damage has been confined to areas where white 
spruce forms a considerable part of the forest and the attack has been heaviest on 
this species. The development of the sawfly is perhaps slightly more rapid and 
the size and reproductive potential are greater on white spruce than black (Picea 
mariana) or red (P. rubra). However, black spruce has been very heavily de- 
foliated, particularly on the slope type which generally lies above a valley bottom 
of white spruce, and some of the trees are already dying. Although the first 


danger is to white spruce, it is possible that eventually widespread mortality will be 
caused to red and black spruce. On the other hand, this may be limited to areas 
where the white spruce forms a considerable part of the stand. 


Annual cruises have been made on the headwaters of the Cascapedia river 
for five years to determine the condition of the forest and the actual loss of tim- 
ber. Although only a small area has been covered, it is considered to be typical 
of a great part of the interior of the peninsula The outbreak of the spruce bark- 
beetle (Dendroctonus piceaperda Hopk.) from’ 1931 to 1934 has somewhat con- 
fused the question of estimating the damage attributable to the sawfly. However, 
the barkbeetle outbreak is now definitely over. It would appear to have been 
independent of the sawfly. 


The cruise figures show a very high softwood stand per acre in this region. 
with an average of about 35 cords. Of this, about half is balsam fir (Abies 
baisamea), about 6 per cent black spruce, and the remainder white spruce. In 
1935, approximately 45 per cent of the volume of the white spruce had been killed 
by the barkbeetle and about 8 per cent was dead from defoliation alone. Most 
of the remainder of the spruce was so seriously defoliated that it may be considered 
as improbable that any of it will survive the outbreak, with the possible exception 
of some of the black spruce flats. 


The amount of timber already killed by the barkbeetle and sawfly probably 
exceeds six million cords. Further and greater loss is almost certain and the 
danger of a widespread attack on spruce is considerable. Should a solution to this 
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problem be found by the introduction of parasites it will be the most economical 
attempt at forest protection ever carried out. It would also give encouragement 
to further attempts at control of forest insects by biological methods. 





SPRUCE LITTER REDUCTION. 
BY ARTHUR PAUL JACOT, 
Appalachian Forest Experiment Station, N. Car. 


For some time I have suspected that spruce needles were eaten out by 
Oribatoid mites. A recent lot of spruce litter from the Great Smoky Mountains 
(North Carolina-Tennessee) made possible this investigation with the following 
results. 


Firm, undecomposed needles hold no mites. ‘They are first acted upon by 
fungi which reduce the cell contents and a good deal of the mesophyll. In this 
condition the needles are soft and punky. It is only then that the mites are able to 
lay their eggs in the needles. Most punky needles examined sheltered an imma- 
ture Phthiracarid mite (October 28th), sometimes two. ‘These mites were found 
at one end of their excavation, having left behind them a completely dismantied 
needle and a litter of faeces. They leave the walls intact so that each of these 
soft, white mites is completely sheltered within its needle. ‘The last molt is ef- 


fected intra muros. Adults may thus be found within an undamaged needle. 
When hard and brown the adult cuts its way out and seeks a mate in the wide, 
moist world of the lower litter layer. The entire life of such a species is there- 
fore spent in the one horizon of the forest floor (the F, layer). The leaf is 
left, a thin walled tube, its central stele and sclerenchymatous tissues completely 
eaten out and reduced to a thin litter of minute faeces (less than 0.1 mm. long). 


Local Distribution. The habit of ovipositing within the leaf is of paramount 
importance in determining the presence or absence of a species locally. A forest 
fire would wipe out species with such habits, except in spots where the needles 
were too wet or otherwise protected from the heat of the fire. This undoubtedly 
accounts for the extreme localness of some Phthiracaridae as contrasted to such 
ubiquitous species as Pseudotritia ardua which may be found in semiwooded lots 
on the outskirts of cities, burned over almost annually, or in sand barrens, burned 
nearly as frequently. Pseudotritia ardua may have various egg-laying niches 
but certain it is that this holarctic, ubiquitous species may be found in the mineral 
soil as adults, which is equivalent to saying that no ordinary forest fire can wipe 
it out. I suspect that it enters the soil, if for nothing else, for oviposition in de- 
cayed roots of plants or in other subterranean plant parts. Its exact food habits 
are still unknown. 


Forestry Procedure. All species of nonvolant animals which eat decayed 
leaves and lay their eggs in the leaf litter would similarly be eliminated by ground 
fires. In order to bring about normal reduction of leaf litter in a postpyric stand, 
jt would be necessary to introduce this destroyed fauna from an unburned tract. 
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CAN. ENT. VOL. LXVIII. PLATE 1. 








1. Mature nymph of Baetis foemina n. sp.; 2, Foreleg of nymph with enlarged claw; 3, Third 
nymphal gill; 4, Tenth abdominal segment with bases of tails; 5, Adult hindwing; 6, 
Apex of adult forewing. 
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A NEW ARCTIC BAETID (EPHEMEROPTERA)*. 
BY J. MCDUNNOUGH, 
Ottawa, Ont 

During the month of August, 1935, Mr. W. J. Brown, who accompanied 
the Arctic trip of the 5. 5. Nascopie, was enabled to make insect collections at 
Lake Harbor, on the south coast of Baffin Island. 

The only species of Ephemeroptera obtained were two Baetids which were 
plentiful in both nymphal and adult state and for which definite associations be- 
tween nymph and adult were secured. . 

The one species, which occurred in both sexes, bears so much resemblance 
to Acentrella lapponica Bngtssn. that | am holding it under this name pending an 
examination of some of the material by Professor Bengtsson.! ‘The second species, 
a typical Baetis, could only be found in the female sex, nor could Mr. Brown, in 
spite of diligent searching, discover any males amongst the mature nymphs in the 
brook ; it would seem that the species was parthenogenetic, at least as far as the 
cycle emerging in August was concerned. On nymphal characters it falls in 
the bicaudatus group, with the middle tail reduced to a stub, but can at once be 
separated by the much larger and relatively narrower type of gill. The following 
description is offered as the species appears to be undescribed. 

Baetis foemina n. sp. 

Nymph. (Fig. 1). Very slender, gray-brown, with little trace of macula. 
uon; length exclusive of tails slightly over 4 mm. Head slightly deeper in color 
than thorax, with fine medio-dorsal pale line and a pale area anterior to the mid- 
ocellus ; antennae and palpi pale. Thorax with obsolescent maculation; there is a 
fine pale median line continuing that of head; the prothorax shows slight darker 
shading along posterior margin which curves cephalad in median area forming 
two broad comma-like marks between which the central area is somewhat paler; 
mesothorax slightly variegated with paler and darker streakings, a largish pale 
area at base of wing-pad being the most noticeable. Abdomen dorsally almost 
uniform gray-brown with the usual double row of small submedian dark dots, 
two to a segment; there are traces of darker shadings in median areas of seg- 
ments on both anterior and posterior margins, forming lunate patches which, how- 
ever, are so faint as to be frequently scarcely visible; segments 6-8 seem slightly 
deeper in color than the others. Gills long and rather narrowly oval, without defin- 
ition of tracheation but with a distinct fine chitinous edging around practically the 
entire gill, that of the dorsal edge being somewhat heavier than ventrally; the 
first gill is minute, the second well-defined and extending slightly over the base 
of the following one; gills 3, (Fig. 3) 4 and 5 large, subequal and extending 
across the two following segments so that, in consequence each one overlaps 
fully the basal half of the succeeding gill; gill 6 somewhat smaller and gill 7 quite 
small and extending only slightly beyond posterior margin of segment VIII. 
Ventrally the whole thorax and abdomen is much paler than above. Setae two in 
number, the median one being reduced to a mere stub, (Fig. 4) the outer ones 





*Contribution from the Division of Systematic Entomology, Entomological Branch, De- 
partment of Agriculture, Ottawa. 3 

Professor Bengtsson has since confirmed this identification after a careful comparison of 
European and North American material. 
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about equal to the body length and only weakly hairy along inner edges. Legs 
(Fig. 2) rather short and slight; femora laterally compressed, gray-brown with a 
paler L-shaped mark at base and paler shading apically; a row of short spine- 
like hairs along their dorsal margin; tibia subequal to femur and about half 
its width; apex of tarsus and claw darker in color. Mouth parts showing 
nothing very distinctive of the species ; the labial palp has the apical inner portion of 
the second joint broadly expanded, forming a blunt projection, the margin of 
which is practically at right angles with the inner margin of the third joint; this 
accords with other species in the bicaudatus group to which the species evidently 
belongs. 

Adult. 2 Head chocolate brown, paler along the eye-margins and with 
some blackish shades along posterior margin. ‘Thorax chocolate-brown, postero- 
lateral edges of mesothorax and scutellum shaded with paler; pleura paler, faintly 
tinged with ruddy and with slight ochreous streak at base of forewing. Abdomen 
dorsally dull brown with the posterior margins of segments slightly darker, 
giving a faint ringed appearance; ventrally dirty gray brown, last two segments 
shaded with light ochreous. Legs pale dirty amber contrasting quite strongly 
with the more chocolate brown color of thorax and abdomen dorsally; there is 
a tendency for tibiae and tarsi to pale almost to a whitish-gray. ‘Tibiae slightly 
longer than femora. Setae pale dirty white with scarcely more than a trace of 
annulations. Forewings hyaline with faint brownish veins and crossveins and 
rather long, distinct intercalaries (Fig. 6) which, however, are obsolescent in the 
first interspace below apex. Hingwing (Fig. 5) with distinct basal tooth on costa, 
evenly narrow, with three veins of which the third is very close to the hind margin ; 
there may occur traces of an intercalary below vein 2, but this is not constant. 
Length of body (dried), about 3 mm.; of forewing, 6 mm.; of hindwing, rather 
over % mm. 

Holotype—¢?, Lake Harbor, Baffin Island, Aug. 7, 1935 (W. J. Brown) 
(bred from nymph) ; No. 4069 in the Canadian National Collection, Ottawa. 

Paratypes—Numerous @’s from same locality, Aug. 7-19, most of which 
were captured as subimagoes emerging from the stream. 

It might be mentioned that a few much larger females (forewing length 
8 mm.) were taken by Mr. Brown at odd times sitting on the sides of buildings 
but he could find no nymphs with which these could be associated; they show no 
characters, other than size, by which they could be separated from the balance of 
the specimens and I incline to think that they may represent the left-overs of an 
earlier cycle, occurring possibly in July. 





AN ANNOTATED LIST OF THE ANTS OF IDAHO 
(HYMEOPTERA: FORMICIDAE) 
BY A. C. COLE, JR. 
Lansing, Mich. 
The known ants of the state of Idaho comprise about 73 named species, 
subspecies and varieties. They occupy a wide variety of habitats ranging from 
dunes of pure sand, barren and wind-blown, to forests of yellow pine, fir and 
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spruce, with an abundance of shade and moisture. Because of the large amount 
of vegetation in the montane forests and subalpine pine meadows a large percent- 
age of the ant fauna lives there, if not exclusively at least in very great numbers. 
It is, however, rather surprising to observe the large number of species which nest 
on the dry plains of sagebrush, bromegrass and rabbitbrush, and on the scattered 
alkaline flats of greasewood in the southern part of the state. 

The ants of the genus Myrmecocystus are almost exclusively inhabitants 
of sandy places, and those of the genera Dorymyrmex and Iridomyrmex often 
live there also. Ants of the genera Leptothorax, Aphaenogaster, Pheidole, Sten- 
amma, Myrmica, Crematogaster, Tapinoma, and, in many cases, Lasius and 
Formica, seek stream margins, ditches and lake shores as nesting sites. In forests 
they colonize almost any moist and shady place. Representatives of the genus 
Pogonomyrmex build their pebble mounds in open sunny spots, as do many of 
the Formica, especially F. rufa obscuripes Forel whose mounds of twigs dot 
the plains of sagebrush. It is clear, then, that different species of ants may be 
found in almost any type of habitat throughout the state. 

I am deeply grateful to Dr. M. R. Smith of Mississippi State College for 
making available to me his records of Idaho ants, and for his kindness in making 
determinations for me and checking the determinations which I made. While 
the writer’s list is probably by no means complete, it is presented with the hope 
that it may be of use to other myrmecologists and an aid in establishing a complete 
list of the Idaho ant fauna. All the locolities are those at which specimens 
have actually been collected and determined. The possibility of a representative 
fauna migrating into Idaho from neighboring states has not been considered, 
although there is no doubt in the writer’s mind but what there has been an 
establishment in similar habitats. Records of Professor W. M. Wheeler, listed 
in his various publications on North American ants, have been used freely. 

Subfamily Myrmicinae. 
GENUS MONOMORIUM. 
Monomorium minimum Buckley. Twin Falls, Rogerson (Cole). 
GENUS SOLENOPSIS FABR. 
Solenopsis molesta var. validiuscula Emery. Twin Falls, Hollister, Hager- 
man, Stanley, McCall, Payette (Cole). 
GENUS PHEIDOLE WESTWOOD. 
3. Pheidole californica Mayr. Twin Falls, Hagerman (Cole). 
4. P. californica var. shoshoni Cole. Twin Falls, Hagerman (Cole) 
5. P. californica var. hagermani var. nov. : 

The worker differs from that of the typical californica only in color It 
is rather un’formly testaceous, varying in intensity among individuals. The 
gaster and the vertex of the head are commonly, but not necessarily, fuscous. 

The soldier differs from that of the typical californica only in color. The 
head is of a uniform light tan; clypeus, frontal area, mandibles, antennae and 
thorax deep reddish brown; gastet fuscous. 

Described from a large series of workers and soldiers collected by the 
writer at Hagerman, Idaho. ‘The nest was beneath a rock on a south-facing 
hillslope covered with Artemisia tridentata Nutt. and Bromus tectorum L. The 
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colony was large and the occupants very timid and agressive. Several of the nest 
chambers contained seeds common to the ants’ nesting site. ‘The holotype, a 
worker, and the stratotype*, a soldier, are deposited in the author’s collection. 
Paratypes are to be deposited in the U. 5. National Museum and in the collection 
of Dr. C. H. Kennedy. 
6. P. oregonica Emery. Hagerman, Twin Falls (Cole). 
GENUS CREMATOGASTER LUND. 
7. Crematogaster lineolata near cerasi Fitch. Twin Falls (Cole). 
GENUS STENAMMA WESTWOOD. 
Stenamma brevicorne var. Twin Falls (Cole). 
GENUS APHAENOGASTER MAYR. 
Aphaenogaster uinta Whir. Glenns Ferry (Fox); Twin Falls (Cole). 
A, subterranea var. occidentalis Emery. Moscow (J.-M. Aldrich) ; Twin 
Falls, Muldoon, Galena, Stanley (Cole). 
GENUS POGONOMYRMEX MAYR. 
Pogonomyrmex occidentalis Cresson. Twin Falls, Burley, Nampa, Boise, 
American Falls, Pocatello, Rogerson, Hollister, Hammett, Glenns Ferry, 
Indian Cove, Mountain Home, Caldwell (Cole). This species is widely 
distributed in the state, at the lower elevations. It is one of the most 
common ants of the Snake River Plains. 
P. occidentalis var. Indian Cove, Hammett (Cole). 


GENUS MYRMICA LATREILLE. 

Myrmica hrevinodis Emery. Twin Falls, Rogerson, Stanley (Cole) 
M. brevinodis var. sulcinodoides Emery. Twin Falls (Cole). 
M. mutica Emery. Twin Falls (Cole), Parma (Wakeland). 
M. (Neomyrmica) aldrichi Whir. Moscow (J. M. Aldrich). 

GENUS LEPTOTHORAX MAYR. 
Leptothorax melanderi Whir. Moscow Mt. (A. L. Melander). 
L. curvispinosus subsp. rugatulus Emery. Twin Falls (Cole). This ant 
is a frequent inhabitant of moist, shady places in the Snake River canyon. 
Like the other members of its genus, it is timid, inoffensive and very sluggish. 
L,. eldoradensis Whlr. Twin Falls (Cole). Colonies of this species are 
apparently rather rare in the state. 
L. acervorum subsp. canadensis Prov. Stanley (Cole.) The single colony 
found was nesting in rotted wood. 
LL. (Mychothorax) hirticornis formidolosa Whir. Moscow (J. M. Aldrich). 

Subfamily Dolichoderinae. 

GENUS DORYMYRMEX MAYR. 
Dorymyrmex pyramicus Roger. Parma (Wakeland); Twin Falls, Poca- 
tello (Cole). 

GENUS TAPINOMA FORSTER. 
Tapinoma sessile Say. Moscow, Salmon (Haug); Market Lake (J. M. 
Aldrich) ; Twin Falls, Stanley, Boise, Pocatello, Rogerson, American Falls, 
Muldoon, Payette, Hagerman (Cole). 





term suggested by the writer for designating the type of ‘the soldier caste. From the 
Greek, meaning “soldier.” 
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GENUS IRIDOMYRMEX MAYR. 
24. Iridomyrmex pruinosus var. ‘Twin Falls, Bliss (Cole). 


Subfamily Camponotinae. 
GENUS LASIUS FABRICIUS 
Lasius niger var. americanus Emery. Julietta (J. M. Aldrich): Troy 
(W: M. Mann) ; Twin Falls, Buhl, Hagerman, Rogerson, Stanley, Muldoon, 
Arco, Nampa, Burley, Pocatello, Payette, McCall (Cole). 
L. niger var. sitkaensis Perg. Troy (W. M. Mann); Moscow (J. M. 
Aldrich) ; Parma, Salmon, Moscow (Shull) ; Twin Falls, Buhl, Hagerman, 
Rogerson, Stanley, Muldoon, McCall, Payette, Nampa, Burley (Cole). 
L. niger var. neoniger Emery. Moscow (Shull). 
I. (Formicina) umbratus vestitus Whir. Moscow (J. M. Aldrich). 
L. (F.)umbratus mixtus var. aphidicola Walsh. Twin Falls, Hagerman 
(Cole). 
L. (F.) brevicornis Emery. Craters of the Moon Nat’l. Monument (Cole). 
L. (Acanthomyops) latipes Walsh. Julietta (J. M. Aldrich). 
GENUS FORMICA L. 
Formica sanguinea subsp. subnuda Emery. Troy (W. M. Mann); Mos- 
cow (Shull); Hollister, Rogerson, Twin Falls, McCall, Stanley, Nampa, 
Boise, American Falls, Pocatello, Blackfoot (Cole). 
F.. sanguinea subsp. puberula Emery. Parma (Wakeland) ; Nampa (Cole). 
F. manni Whir. Boise (A. K. Fisher); Shoshone (Shull); Notus 
(Haegele); Twin Falls (Cole). 
F. rufa subsp. obscuripes Forel. Parma (Wakeland) ; Twin Falls, Roger- 
son, Craters of the Moon Nat’! Monument, Hollister, Hagerman, Shoshone, 
Jerome, Burley, American Falls, Pocatello, Boise (Cole). 

This very common ant is abundant in the sagebrush semi-desert areas below 
4,000 feet. 

36. F. rufa obscurpipes var. melanotica Emery. Moscow (Wakeland) ; Stan- 
ley, McCall, Payette, Muldoon, Galena (Cole). 

This ant replaces the typical obscuripes at elevations somewhat above 4,000 
feet. It is a common occupant of yellow pine forests, and in such habitats its 
mounds are composed of pine needles and other debris of the forest floor. 

37. F. rufa subsp. aggerans Whir. Lewiston, Market Lake, Collins, Moscow 
(J. M. Aldrich). 

38. F. oreas var. comptula Whir. Rogerson (Cole). 

39. F. dakotensis var. montigena Whlir. Idaho (Wheeler). 

40. F. whymperi var. alpina Whir. Troy (Wheeler). 

41. F. fusca Linne. Moscow (J. M. Aldrich). 

There seems to be some doubt as to the presence of the typical fusca in 
Idaho and neighboring states. The writer has found only what he considers to 
be varieties of the Old World fusca. I am adding it to the list, however, because 
Wheeler has cited it from Idaho and many other western states. 

42. F. fusca var. subsericea Say. Twin Falls, Hagerman, Hollister, Rogerson 
(Cole). 
43. F. fusca var. swbaenescens Emery, Moscow (Wakeland); Twin Falls, 
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Stanley, Galena, Payette, McCall, Rogerson (Cole). 

This variety is rather difficult to separate from subsericea. 

44. F. fusca var. argentea Whir. | Moscow (Wakeland) ; Boise (A. K. Fisher). 

45. F. fusca var. neorufibarbis Emery. Parma (Wakeland); Twin Falls, 
Hollister, Burley, American Falls, Stanley, Shoshone, Jerome, Hagerman, 
Bliss, Mountain Home, Boise, Wendell (Cole). 

46. F. fusca var. gelida Whlr. Moscow, Salmon, Parma, Shoshone (Shull). 

47. FF. cinerea cinerea var. neocinerea Whir. Stanley (Cole). 

48. F. cinerea cinerea var. canadensis Santschi. Stanley, Muldoon (Cole). 

49. F. cinerea cinerea var. altipetens Whir. Twin Falls (Cole). 

50. F. subpolita Mayr. ‘Twin Falls, Burley, American Falls, Pocatello, Ham- 
mett, Hollister, Boise (Cole). 

51. F. subpolita var. camponoticeps Whir. Twin Falls, Hollister, Hagerman, 
Bliss, Boise, Nampa, Galena, Jerome, Shoshone (Cole). 

The varietal characters which segregate this ant from the typical subpolita 
are very obscure, and the writer doubts from this that the slight difference war- 
rants the placing of camponoticeps as a distinct variety. 

52. F. neogagates Emery. Parma (Wakeland) ; Twin Falls, Rogerson, Stan- 
ley (Cole). 

53. F. neogagates lasioides var. vetula Whir. Shoshone (Haegele) ; McCall, 
Stanley, Muldoon (Cole). P 

54. F. truncicola integroides var. coloradensis Whit. Blackfoot, Market Lake 
(J. M. Aldrich). 

55. F. truncigola integroides var. haemorrhoidalis Emery. Moscow Mt. (J. 
M. Aldrich). 

56. F. adamsi var. alpina Whir. Troy (W. M. Mann). 

57. F. munda Whilr. Virginia (Haug); Twin Falls (Cole). 

58. F. limata Whir. ( ?) Hollister (Cole). 

Although the determination of this ant is somewhat questionable, I am 
listing it for its worth without the presence of additional data. 

59. F. pallidefulva schaufussi var. incerta Emery. Twin Falls (Cole). 
GENUS POLYERGUS LATREILLE. 
60. Polyergus rufescens subsp. breviceps Emery. Twin Falls (Cole). 

One large colony of this ant was found on a hillslope in the Snake River 
canyon. The slaves were workers of Formica fusca var. subaenescens Emery. 

GENUS MYRMECOCYSTUS WESMAEL. 
61. Myrmecocystus melliger semirufus var. Hammett, Indian Cove, Clear Lakes 
(Cole). 

This variety occupies small crater nests of pure sand. The ants are espe- 
cially abundant in the sand dune area near Indian Cove. The winged forms 
appear during May and June. No repletes were found in the nests. 

62. M. mexicanus var. Hammett, Indian Cove, Hollister, Twin Falls (Cole). 


This variety has a somewhat greater distributional range than M. melliger 
semirufus var. and does not always nest in pure sand. The winged sexes appear 
in the nests as early as the middle of April at Indian Cove. Although more or 
less isolated to certain habitats the grouped sand craters are numerous and con- 
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spicuous where present. 
63. M. yuma Whir. Hammett (Cole). 

This ant builds small crater mounds on rather sandy soil in which grow 
sagebrush and downy bromegrass. The winged castes appear in late May or 
early June. The workers are extremely active. 

GENUS CAMPONOTUS MAYR. 
64. Camponotus maculatus subsp. vicinus Mayr. Moscow, Salmon (Haug) ; 
Juliaetta, Moscow (J. M. Aldrich). 
C. maculatus vicinus var. plorabilis Whilr. Moscow (J. M. Aldrich). 
C. maculatus vicinus var. luteangulus Whir. Moscow (Shull) ; Moscow 
Mt. (W. M. Mann). 
C. maculatus vicinus var. nitidiventris Emery. Twin Falls, Hagerman, 
Stanley, Boise, Rogerson, American Falls, Ashton (Cole) ; Moscow (Shull). 
C. herculeanus var. whymperi Forel. Moscow (J. M. Aldrich). 
69. C. herculeanus ligniperdus var. noveboracensis Fitch. Salmon (Haug). 
70. C. herculeanus var. modoc Whir. Moscow (Wakeland) ; Rogerson, Stan- 
ley, McCall, Muldoon (Cole). 

This ant replaces nitidiventris at higher elevations throughout the state. 
It nests in fallen timber and the general lack of groves of trees in many parts 
of the state may account for its absence there. Although most nests of C. niti- 
diventris which I have observed have been beneath large flat rocks, I have never 
seen modoc in a like habitat. 

71. C. laevigatus F. Smith. Moscow (Wakeland) ; McCall, Stanley (Cole). 

I have never been able to examine a nest of /aevigatus in Idaho but I have 
collected a large number of workers running singly on the ground or on trees. 
72. C. hyatti Emery. Twin Falls, King Hill (Cole). 

A solitary nest of hyatti was discovered on a hillslope in the Snake River 
canyon near Twin Falls. The colony lived beneath a small flat stone in a grassy 
area near a small stream. Lately I collected a few specimens of the worker caste 
on the sagebrush plains near King Hill but was unable to locate the nest. The 
King Hill specimens agree decidedly with those from the Twin Falls nest. It is 
possible that additional colonies of this interesting ant will be observed from time 
to time. 

73. C. fallax var. nearcticus Emery. Idaho (Wheeler). 

In conclusion I wish to state that additional species of the genera Pheidole, 
Crematogaster, Myrmica, Formica and Brachymyrmex are being determined and 
described and will be added to this list when the werk is completed. It is evident 
that the state list should contain eventually well over a hundred different species, 
subspecies and varieties. 





SOME WESTERN BEES OF THE GENUS OSMIA 
BY CHARLES D. MICHENER, 
Pasadena, California. 
The types of the sptcies described below are in the author’s collection except 
for the Acanthosmioides, which are in Prof. T. D. A. Cockerell’s collection. 
Osmia (Acanthosmioides) uncinata n. sp. 
Male: Length to mm.; head and thorax green, the cheeks and pleura 
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bluer, the abdomen blue, slightly greener posteriorly, the posterior margins of the 
tergites concolorous; flagellum crenulate, the under side brownish red; mandibles 
black, their bases greenish; legs black except for the green femora and rufescent 
claw joints of tarsi; hind tibiae perhaps faintly greenish basally; tegulae black, 
green anteriorly ; hind basitarsus widest apically, tapering basally ; head and thorax 
closely punctate, but the vertex and scutum not blackish; wings hardly dusky, the 
basal vein meeting transverse median, the second abscissa of cubital vein nearly 
twice as long as fourth; scutellum with a longitudinal median line, which is not 
distinctly polished; pubescence of head and thorax white, that of clypeus dense 
and erect as in other species of this subgenus; pubescence of abdomen white, 
the third tergite with a few black hairs posteriorly on dorsum, tergites four to 
six with more abundant black hairs intermixed among the pale; venter of abdo- 
men with some dark hairs among the pale; apex of abdomen normal for the 
subgenus, the teeth of seventh tergite rounded; process of second sternite not 
compressed apically, but rather narrowly rounded when seen from below, the 
base (in same view) widened; seen from the side, the apex of the process is 
minutely hooked on ventral side; ventral side of process, especially basally, some- 
what excavated, but not grooved. 


Maysville, Chaffee County, Colorado, elevation 8,310 feet, June 11 (Mil- 
dred Steele). 


Closely related to O. vanduszeei Sandh, from California, apparently having 
the same type of process on second sternite, but much smaller, the legs not green, 
the black hair of tergite not confined to bases of segments but rather more 
abundant apically (see Sandhouse key). 


Osmia (Acanthosmioides) erecta n. sp. 

Male: Length 9 mm.; greenish blue, the vertex and dorsum of thorax 
opaque, blackish in some lights; impunctate apices of tergites blue, tending to be 
purple and brown on narrow posterior margins ; tegulae blue anteriorly ; legs black, 
the claw joints of tarsi a little rufescent; flagellum crenulate, brown beneath; 
mandibles black, obscurely bluish basally; wings faintly brownish, the basal vein 
meeting transverse median, the second abscissa of cubital vein about equal to 
fourth; punctation of head and thorax very dense, the scutellum with a median 
line; hind basitarsi widest apically, tapering basally, but quite slender; apex 
of abdomen normal for the subgenus, the notch of seventh tergite rather small, 
the teeth obtusely pointed; process of second sternite about as described for 
O. physariae Ckll. (in a paper on Osmiinae sent elsewhere for publication) but 
standing out more from ventral surface of abdomen (the angle between disk of 
second tergite and ventral edge of process is about 135° in erecta, about 150° 
in physariae); pubescence badly worn, but all white on head and thorax, and 
apparently so on abdomen. 


Hubbard Ranch, near Elbert, Colorado, June 3, 1934, on ground (Figgins). 


Differs from all species of Acanthosmioides known to me except O. 
wyomingensis (the description of which has been sent elsewhere for publication) 
by the opaque dorsum of head and thorax. Differs from all species known to 
me by the process of the second sternite. (See the key to Acanthosmioides, which 
will be published elsewhere. ) 
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Osmia alta n. sp. 

Female: Length nearly 7 mm.; black; eyes somewhat converging below; 
facial line longer than transfacial; mandibles three-toothed; pubescence all pale, 
that on under sides of the tarsi and front of clypeus ochreous ; tegulae with a dark 
brown spot; clypeus normal, the apex rounded; face closely punctured; scutum 
more coarsely and sparsely punctured, its center with a small nearly impunctate area ; 
scutellum more closely punctured, with a narrow longitudinal median impunctate 
line; area of propodeum impunctate, rather shiny, with two basal pits, and a little 
below them a transverse pit; notauli linear; wings brownish, the veins and stigma 
black; basal vein considerably basad of transverse median; second abscissa of 
cubital vein very little longer than fourth; abdomen very finely and sparsely 
punctate, especially on dorsum of basal segments; scopa very long, brown; ter- 
gites with broadly broken bands of pubescence; maxillary palpi five jointed, the 
first joint about as long as broad, and paler than the rest; second joint longer 
than the first, about equal to fourth; third joint more than twice as long as 
second ; fifth joint a little shorter than fourth; second joint of labial palpi about 
three times the length of first. 


Garnet Lake, California, elevation 10,000 feet (type locality) (B. Camp- 
bell) ; Mineral King, Tulare County, California, September 3, 1933 (Michener) ; 
Crabtree Meadow, Tulare County, California, July 20, 1935 (Evans). 

Related to O. triodonta Cklil., differing by venation, color of scopa, and 
finely punctured abdomen. Also similar to O. abjecta Cress., differing by the paler 
scopa and paler hairs of clypeus, etc. 

Osmia elongata n. sp. 

Female: Length nearly 7 mm.; black; form slender; flagellum faintly 
dark brown in middle of under side; inner orbits hardly convergent below ; facial 
line longer than transfacial; clypeus prominent, strongly convex, projecting over 
the mandibles, so that they are not visible when closed when head is viewed 
from in front; apex of clypeus truncate, the angles at ends of truncation rounded ; 
head and dorsum of thorax finely and closely punctate, rather dull, more sparsely 
punctate on centre of scutum and more coarsely so on clypeus; upper part of 
posterior face of propodeum shining, impunctate, the enclosure a little duller 
medially, dull laterally; abdomen with extremely fine and sparse punctures, 
especially basally ; punctures of sides of tergites and apical tergites a little larger 
and mostly piliferous; wings dusky brown, the second abscissa of cubital vein 
twice as long as fourth, basal vein just distad to transverse median; pubescence 
very sparse, dull grayish white, ochraceous on apex of- clypeus, whiter on sides of 
face; no abdominal bands; scopa yellowish, very long anteriorly, some of the 
hairs being nearly half as long as abdomen. 

Bluff Lake, San Bernardino Mountains, California, July 15, 1934 (Mich- 
ener). 

This is an entirely isolated species, perhaps closest to O. alta and triodonta. 

Osmia alta, O. elongata, and O. abjecta are all apparently Atoposmia. 
These three species have slightly shorter mouth parts than does O. triodonta, 
but the difference is not very great. Unfortunately males are not known, except 
for triodonta. In addition to the subgeneric characters noted by Cockerell, the 
following are of value: Very long scopa; first joint of labial palpi about one-third 
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as long as second; hind tibial spurs half as long as hind metatarsus or longer; 
maxillary palpi with the third segment much the longest. 


Osmia occidentalis n. sp. 

Female: Length 12 to nearly 13 mm.; dark blue, the mandibles, clypeus, 
tegulae, legs, and antennae black, the scutum and last tergite dull blue, blackish 
in some lights; abdomen long and parallel sided; head large, the cheeks broad? 
clypeus slightly produced, shallowly emarginate at apex, with large well separated 
punctures as in nassa Ckll.; punctures of rest of head and thorax smaller and 
usually closer, those of scutum except center as close as possible and quite large, 
those of supraclypeal area well separated, those of upper ends of cheeks, posterior 
part of vertex, and center of scutum well separated and quite large, similar to 
those of clypeus; punctures between and in front of ocelli very fine and close; 
wings brownish, the transverse median vein meeting the basal vein, the second 
abscissa of cubital vein longer than fourth; abdomen with posterior margins of 
tergites slightly purplish; pubescence all black except for an admixture of white 
hair on scutellum, first tergite, and a very little on sides of scutum; hair on 
under sides of tarsi ferruginous. 


Gull Lake, Mono County, California, July 11, 1934 (Mrs. J. E. Law). 
Runs near to O. grinnelli Ckll. in the Sandhouse table of western species. 
However, it is more closely related to O. nassa Ckll., differing by the more coarsely 


punctured scutum and presence of white hair. O. pascoensis Ckll. is more robust 
with paler pubescence. 


Osmia wardiana austromontana n. subsp. 

Female: Length nearly 11 mm.; short and robust, the head large, the eyes 
small, leaving broad cheeks; inner orbits nearly parallel; clypeus rather produced, 
a little emarginate at apex, with rather fine close punctures; mandibles with a long 
cutting edge, four toothed, the apical tooth largest, the subapical next in size; | 
vertex rather finely punctured, closely so near the ocelli, more coarsely and 
sparsely so posteriorly and laterally, where there are also a few minute punc- 
tures between the large ones; cheeks more finely and less distinctly punctured ; 
scutum a little more coarsely punctate tham yertex, the edges closely so, the 
center sparsely so, showing broad areas of minutely roughened ground; scutellum 
a little more finely punctured, with a narrow impunctate longitudinal median line 
except posteriorly; pleura a little more finely punctured than scutellum ; abdomen 
finely and sparsely punctate, the posterior, edges of the tergites impunctate; 
all pubescence black except for red hair on under sides of fore tarsi; body dark 
blue, the clypeus, cheeks, vertex except close to the ocelli, scutum except pos- 
terior part, entire postscutellum, propodeum, pleura, and tegulae except for a 
brown spot, black; legs and antennae black; wings clear with a few brownish 
markings, the basal vein meeting the transverse cubital, the second abscissa of 
cubital vein considerably greater than fourth. 

Bluff Lake, San Bernardino Mountains, California, July 16, 1934 (Mich- 
ener). 

Runs to putata Cklil. in Sandhouse’s key to western species. That species 
lacks the black areas of austromontana and wardiana. Marked by Mr. P. H. 
‘Timberlake as “Like O. wardiana but pubescence all black.” Differs also from 
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the specimens of wardiana which I have seen by the hind margins of the tergites, 
which are concolorous with the rest of the abdomen in austromontana. 
Osmia austromaritima n. sp. ; 

Male: Length 1o mm.; dark dull green, the abdomen, pleura and cheeks 
blue; face rather narrow, eyes converging below; antennae black; hair on head 
and thorax long and pale, very abundant on face, replaced by black on pleura 
and cheeks; propodeum except for enclosure black haired; scape with long white 
hairs and shorter black ones; legs black, their pubescence black, abundant, and 
long ; second and third joints of middle tarsi swollen; head and thorax very closely 
punctured, a small area in the center of the scutum having punctures better sepa- 
rated; wings with dusky apical. margin, the basal vein just basad to the trans- 
verse median, the second abscissa of the cubitus longer than the fourth; abdomen 
with abundant erect black hair, the first tergite also with pale hair, particularly 
at the sides; sixth tergite almost imperceptibly notched medially, seventh pro- 
duced and bidentate ; sternite black beyond the basal ones. 

San Pedro Hills, Los Angeles County, California, February 22, 1929. 

Differs from other species with similar tarsi, such as O. integrella Ckll. by 


‘the black hair on cheeks and pleura. 





ON THE IDENTITY OF A SO-CALLED RACE OF PARNASSIUS 
SMINTHEUS FROM MANITOBA.* 
BY J. MCDUNNOUGH, 
Ottawa, Ont 

In a recent’number of the European publication Parnassiana (Vol. III, 
p. 55) I was astonished to note that under the title “A Critical Revision of the 
Genus Parnassius based on Material in the Eisner Collection,’ Messrs. Bryk and 
Fisner had described a race of P. smintheus with the subspecific name manitobaen- 
sis from “End Mountains, Manitoba.” 

As it appeared extremely problematic that Parnassius would turn up in 
Manitoba without rumours of the find reaching Ottawa, I got in touch with sever- 
al coliectors in the province. From one, Mr. J. F. May of Norgate, Man. I 
received a reply that the specimens in question had been supplied by him but 
that they had been distinctly labelled “End Mountain, Alta.,” a locality I believe to 
be situated in the Banff region. Under these circumstances the name manitobaen- 
sis will sink into the synonymy of the typical race smintheus, as found in the 
Canadian Rockies. 

As the craze still continues among certain German lepidopterists to magnify 
the slightest individual variations in specimens of this genus into subspecific 
values, one cannot do better than quote the trite remarks of the late Dr. Holland 
on page 310 of the revised edition of the Butterfly Book—‘Most of the varietal 
names given to specimens of the species * * * are purely nomenclatorial rub- 
bish. Any lively boy, collecting on a ten-acre lot in Montana, * * * can turn 
up almost all of the so-called subspecies and “forms” which now burden our lists.” 
To this the present author thoroughly subscribes. 





*Contribution from the Division of Systematic Entomology, Entomological Branch, 
Department of Agriculture, Ottawa. 





THE CANADIAN ENTOMOLOGIST FEBRUARY, 1936 
NEST BUILDING OF TRYPOXYLON POLITIFORME ROH. 
BY P. W. FATTIG, 


Emory Univ. Georgia. 


On Tuesday morning, July 17, 1933 I noticed a Trypoxylon politiforme 
Roh, starting to build its nest against the side of a vertical cement pillar in our base- 
ment, by Friday night, July 20, 1933 the first row of cells was completed. 


This wasp builds a mud cell about one inch long and somewhat larger in 
diameter than a lead pencil. It provisions this cell with paralyzed spiders, then it 
closes the cell leaving about one-fourth inch of the cell projecting. It then ex- 
tends the cell for another inch, and fills the second compartment.or cell with para- 
lyzed spiders, closing this second cell off with another mud partition. The first 
row of cells were slightly more than seven inches ‘long, and contained seven cells. 
The second row of cells was started on Saturday morning, July 21, these being 
built along the side of the first row. I noticed two wasps bringing in mud. I 
dropped some white Duco paint upon one of the wasps, which later I found to be 
a male. 


| observed these wasps for ninety minutes to determine how long they 
would remain at the nest, and how long they would require to bring the next load 
of mud. I found that they remained in the nest placing the mud from thirty to 
forty seconds, and that it required from sixty-five to one hundred seconds for 
them to get the next load of mud. 


When they had the third cell about two-thirds completed I cut a small 
hole through the side of the cell near its base. When the wasp returned it placed 
the mud at the usual place, and just as it was about to leave, it discovered the open- 
ing in the cell, and entered the cell and remained there for two minutes and thirty 
seconds. The male returned seventy-five seconds after the female had left, and 
placed its load of mud at the entrance of the cell, remaining only thirty-five sec- 
onds. It returned in one hundred seconds with a second load of mud and after 
placing the mud at the entrance of the cell, it discovered the opening. The female 
returned with more mud after an absence of four minutes and twenty seconds, 
and closed the opening requiring two minutes and thirty-five seconds. ‘The male 
returned after an absence of three minutes and fifty sconds and entered the cell, 
but finding the hole plugged, placed its load of mud at the entrance to the cell. 
The female returned after an absence of four minutes and fifty-five seconds and 
remained inside of the cell for a few seconds, when it came out and placed its load 
of mud at the entrance. 


When the cell was completed and after the female had brought in several 
spiders, I cut another hole in the side of the cell. When she returned with a spider, 
she entered the cell, remained inside a few seconds and coming out excited, drop- 
ped the spider; after flying around for a few seconds she left, and after eight 
minutes returned with mud and plugged the hole, remaining inside for one minute. 
She then left again and returned in four minutes with more mud, completing the 
repairing process. Then after an absence of twenty-three minutes she returned 
with another spider. 





rme 
ise- 


r in 


load 
y to 
for 


mall 
aced 
ypen- 
hirty 
and 
sec- 
after 
male 
onds, 
male 
cell, 
cell. 
; and 
load 


veral 
vider, 
drop- 
eight 
inute. 
g the 
irned 


LXxVIII THE CANADIAN ENTOMOLOGIST 45 


This behavior is rather different from what should be expected, since the 
second hole was cut into the cell when she was storing the nest with paralyzed 
spiders, but she repaired the damage to the cell as soon as she discovered the 
opening. 

When she had started the third row of cells along the side of the other two 
rows of cells, I cut a third hole in a partially built cell. It was the male that plug- 
ged this hole. The male did not bring mud to the nest as often as the female; she 
would often make five or six trips to his one. 


After observing the wasps at various times for twelve days, and cutting 
holes in the sides of partially built cells, and removing some of the paralyzed spid- 
ers, to observe the action of the wasps when they returned to the nest, the basement 
door was closed at 5 p.m. Aug. 2nd by the colored wash woman. I opened the door 
the next morning when I noticed that it had been closed, and found the female 
dead, lying just inside the door. 

A cell was about two-thirds completed. The male completed this cell, closing 
it after provisioning it with spiders. I then captured the male. On Nov. 18, 1933 
I removed the cells of mud from the cement column and found cocoons in all of the 
cells, except the last cell, which contained only dead spiders. I do not know how 
the male paralyzed the spiders, or if possibly he had killed them. 

The female remained inside of the cell during most of the nights when 
cell building was in operation. The male always remained out somewhere, never 
remaining in the cell at night. 





A NEW HELIOLONCHE FROM SOUTHERN CALIFORNIA (LEPID., 
NOCTUIDAE )*. 


BY J. MCDUNNOUGH, 
Ottawa, Ont. 
Heliolonche carolus n. sp. 

Head, palpi and thorax clothed with rough olive-ochreous hair, the palpi 
with a considerable admixture of black hairs apically. Pectus and legs with 
similarly colored, rough vestiture. Abdomen dorsally with sparse ochreous hairs 
over a black ground and with the posterior margins of segments ringed narrowly 
with ochreous scales; laterally and ventrally with strong vestiture of rather bright 
yellow hair. Primaries deep pink with a broad, subterminal curved band of olive- 
ochreous from below apex of wing to near base of wing above vein 1, narrowing 
considerably at this point; a streak of the same color in the cell. Fringes pink. 
Secondaries rather deep orange in the outer two-thirds, shaded with black at base 
and narrowly along inner margin; a faint dark discal dot, and faint sprinkling of 
black scales terminally; fringes pinkish. Beneath primaries with central portion 
orange, shaded with black at base and outwardly; costa and apex broadly pink; 
fringes pinkish. Secondaries almost entirely orange with pink tinges along costa 
and on fringes and some black at base. Expanse 18-19 mm. 





*Contribution from the Division of Systematic Entomology, Entomological Branch, 
Department of Agriculture, Ottawa. 
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Holotype— g , Adelanto, S. Bernardino Co., Calif., Apr. 10 (C. Dammers) ; 
No. 4072 in the Canadian National Collection, Ottawa. 

Allotype— ? , same data, in United States National Museum. 

Paratypes—g 8, 2%, same data, Apr. 7, 10. One pair of these in the 
Canadian National Collection; one male in the United States National Museum 
and the balance returned to Commander Dammers. 

The material on which the above description is based was partially distri- 
buted to several museums before it was reported to be undescribed. At the request 
of both Commander Dammers and Mr. F. H. Benjamin of the United States 
National Museum I have described the species and have before me, I believe, all 
the existing material, with the exception of two specimens sent to the British 
Museum. 

In some specimens there is a tendency for the pink shades to become dulled 
by pale sprinkling, as is also the case with worn material; in general, however, 
the range of variation is not great. 


—_———. 


BOOK NOTICE. 
Insect Enemies of Shade Trees; by Glenn W. Herrick; Comstock Publishing 
Company, Ithaca, N. Y., 1935. Price, $5.00. 

In his preface, Dr. Herrick states that: “A steadily increasing demand for 
knowledge concerning the insect enemies of shade trees and methods of preventing 
their injuries, has been notably evident dnuring recent years.” The present man- 
ual has been cumpiled to satisfy this demand and will, no doubt, be welcomed, not 
only by tree growers but also by specialists, as a useful reference work. The 
treatment is methodical and clear. ‘Technical terms have been avoided as much as 
possible. The first three chapters cover such general suggestions as: “The Value 
of Shade Trees,” “Methods of Protection from Insect Attack,” “Materials and 
Apparatus for the Artificial Control of Shade Tree Insects” and “Suggestions for | 
the Treatment of Weakened Trees.” They present, in condensed form, the most 
important, recent information on these topics. In the subsequent chapters, the 
author has adopted the method of treating the various insects, arranged by orders, | 
under the different species of trees which they attack. In a book intended for | 
popular use, this system is, no doubt, more practical than any other. For each 
important shade tree the author discusses briefly its value as an ornamental 
and the degree of its resistance to insect injury. A very commendable feature 
consists in the short, but quite adequate description of the immature stages of 
leaf-eating and boring insects. This, together with the characteristics of the in- 
jury are, to the average man, a far more valuable guide than lengthy and} 
elaborate descriptions of adult insects which he either rarely sees or usually 
fails to connect with damage which was caused at an earlier period in the life’ 
history. The choice of illustrations has been largely governed by the same 
idea but perhaps not as thoroughly as could have been done in some cases. On 
the whole, Dr. Herrick’s book is one of the most complete and practical works 
«s yet published on the subject of shade tree insects. J. J. DEGRYSE. 





Mailed Saturday, February 29th, 1936. 
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